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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DEVICE EMBEDDED SUBSTRATE -
Part 2-2: Guidelines — Electrical testing

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp ising
all national electrotechnical committees (IEC National Committees). The object of IEC is to |, romte
international co-operation on all questions concerning standardization in the electrical and electronic fielc:. 1o
this end and in addition to other activities, IEC publishes International Standards, Technical Specii.~aticns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refer.2d .~ as¢ “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comr.. tee 1...erested
in the subject dealt with may participate in this preparatory work. International, government.' and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC «»llaborates closely
with the International Organization for Standardization (ISO) in accordance with cor.titioxs determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly a. pos.ible, an international
consensus of opinion on the relevant subjects since each technical committCc has .epresentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and a.e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to nsure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wa, i which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National: Coi>miw.225 undertake to apply IEC Publications
transparently to the maximum extent possible in their nat.>nal and regional publications. Any divergence
between any IEC Publication and the corresponding natior=' or .~gional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. imuependent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bo 'ies.

All users should ensure that they have the lai>st 2divon of this publication.

No liability shall attach to IEC or its dire’;tors, employees, servants or agents including individual experts and
members of its technical committees end -C 'lational Committees for any personal injury, property damage or
other damage of any nature whatsoevr, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicction, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No. mutive references cited in this publication. Use of the referenced publications is
indispensable for the correct apnliCation of this publication.

Attention is drawn to-l'~ pcssibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC st Il nc be held responsible for identifying any or all such patent rights.

The main task-¢f IEC tcchnical committees is to prepare International Standards. However, a
technical corn. mittce may propose the publication of a Technical Report when it has collected
data of a difereat kind from that which is normally published as an International Standard, for
exampl~ "state of the art".

IEC TR 6..878-2-2, which is a Technical Report, has been prepared by IEC technical
cemmiidee 91: Electronics assembly technology.

The text of this Technical Report is based on the following documents:

Enquiry draft Report on voting
91/1220/DTR 91/1245/RVC

Full information on the voting for the approval of this Technical Report can be found in the
report on voting indicated in the above table.
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The French version of this Technical Report has not been voted upon.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62878 series, published under the general title Device embedded
substrate, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this puhlization indicates
that it contains colours which are considered to be seil for the correct
understanding of its contents. Users should therefore print 1.ic document using a
colour printer.
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INTRODUCTION

Current electrical package designs are becoming more complex, more functionally integrated,
more reliable and more miniaturized than ever. Hence, electrical tests should be classified
into levels in order to ensure the performance and quality of device embedded substrates
since the substrate contains active/passive devices within it. While the interconnection
open/short test is enough for general substrates, functional tests should be done when
active/passive devices are embedded inside the substrate. However, the main problem is that
we need to understand which devices are embedded and how they are connected functionally
to each other. This is the main reason that there should be standardized test methods for
device embedded substrate. Figure 1 shows the existing substrate test method: the
interconnection open/short test.
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Figure 1 — Interconnectio.> spen/short test
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DEVICE EMBEDDED SUBSTRATE -

Part 2-2: Guidelines — Electrical testing

1 Scope

This part of IEC 62878, which is a Technical Report, describes the necessary information or
electrical testing for device embedded substrate. This includes the interconnection open: and
short-circuit tests as well as the device functional test. It also provides guideliies hy
demonstrating the electrical test for device embedded substrate.

This part of IEC 62878 is applicable to device embedded substrates fabricate.' by use of
organic base material, which include for example active or passive devices, discrete
components formed in the fabrication process of electronic wiring board, ani sheet formed
components.

The IEC 62878 series does not apply to the re-distribution layer.(F.C") i.or to the electronic
modules defined as an M-type business model in IEC 62421.

2 Electrical tests

2.1 Test level 1A for device embedded substra.»

Test level 1A for device embedded substrate is to. cneck the continuity and isolation of
interconnections which are not connected to any ~~ibedded components. This is shown in
Figure 2. Test point1 and test point 2 are on different networks. After measuring the
resistance between net 1 and net 2, it can be found that net 1 and net 2 are short if the
measured resistances are below a certain rec stance. Test point 3 and test point 4 are on the
same net, which is net 3. They are v, en f the measured resistance between the two test
points is over a certain resistance. It ~.eas that they are not electrically connected.

Multi-testers which can measc-2 ‘oltage and current are commercially available. The source
meter can measure the resisiance directly since it has its own power supply. In terms of
reliability, a high-current-or ‘ow:level voltage test can be done to check the micro-open which
causes the latent defec's in the printed-circuit board and to check the micro-short which
causes noise in the 'RF ~ysiem.
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